Protection against vanadium-induced testicular toxicity by testosterone propionate in rats.
Vanadium is a well recognized industrial hazard known to adversely affect male reproductive functions. The intricate mechanistic aspects of this metal and the role of oxidative stress in the deterioration of testicular functions are investigated in the current study. The experiment also focused on the effects of testosterone propionate in testicular and sperm functions in the rat intoxicated with vanadate. Vanadium exposure resulted in a more prominent spermatogenic arrest and consistently abolished the conversion of round to mature spermatids along with decreased epididymal sperm number and increased percentage of abnormal sperm. This is followed by a precipitous decline in the level of serum testosterone and gonadotropins and consequently the testicular steroidogenic and antioxidant enzymes were inhibited. Vanadium induces degeneration in the genital organs of rats and exhibits high indices of lipid oxidative damage. In response to exogenous testosterone propionate (TP) administration, spermatogonial cell populations remained suppressed, while the spermatogenesis was restored quantitatively. In contrast, the hormone treatment had no effect on the dramatically decreased serum FSH level after vanadate treatment. Moreover, TP could ameliorate the toxicity, as indicated by decreased testicular lipid peroxidation with marginal but significant increase in the activities of all the measured enzymes following vanadate-treatment. Taken together all these studies establish that vanadium is a testicular toxicant that perturbs the male reproductive system adversely. However, hormone replacement therapy by testosterone propionate may provide partial protection. The results suggest the feasibility of using endocrine regimens to impede deleterious effects of vanadium on the male reproductive system.